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Dear readers,

Nowadays, information is avai-
lable at the push of a button,
always, and in overwhelming
amounts. But what is the best
way to find the crucial data
amongst all that information?
That is why several thousand
companies use the know-
ledge of our employees. Based
on their extensive experience,
they provide decisive data for
the benefit of their customers.
The clearly arranged and prac-
tice-oriented studies of Cere-
sana offer precise analyses and
well-founded forecasts - also
for your markets!

Why you should make use
of our knowledge

Our time-tested understan-
ding of the markets helps you
to even better assess potential
chances, new products and
technologies, but also your
competitors. Use this know-
ledge to shape an evermore
effective and efficient future
for your company.

We provide you with reliable
forecasts regarding products

This study is useful for:

and markets. Getvaluableinfor-
mation about global trends as
well as opportunities and risks.
Our studies will save you time
and money and help you pre-
vent costly wrong decisions.

We are your market experts
Ceresana is the most trusted
market research company for
the industrial sector. In addi-
tion to single-client studies,
our clients also profit from
already more than 100 multi-
client market studies.

We would be pleased to assist
your company in this challeng-
ing market environment!

y/

Yours faithfully, Oliver Kutsch

Ourstudies - Your benefits

« Gain new customers
Our studies show who poten-
tial new customers are and
where you can find them

+ Locate new procurement
markets
Recognize better or alterna-
tive sources of supply

« Improve your understan-
ding of your competitors
Who exactly are your com-
petitors - and what are their
strengths and weaknesses

« Obtain a more detailed pic-
ture of your segment
Learn which time is the best
for entering or leaving a mar-
ket

« Have a look at the future
Find out if new investments
and technologies are worth-
while and how to gain access
to future markets. We also
show possible market scena-
rios

« Recognize opportunities
and risks
Identify opportunities and
risks on your target markets
in time

« Manufacturers, processors, and distributors of plastic pipes as
well as fittings, insulation materials and windows made of pla-
stics, and floors, covers, facade components, coatings, films,
sheets, sealants, doors, small parts and fixings

* Suppliers of raw materials and additives such as PVC, HDPE,
PUR, EPS, XPS, LDPE, LLDPE, PP, PS, PC, ABS, PA, plasticizers,
flame retardants, etc.

« Construction companies for building construction as well as
civil engineering and infrastructure construction

« Associations and institutes, Executive board, technology and
production, strategic planning, R&D, market research, marke-
ting, sales and distribution, procurement

In this brochure you will find
the following information:

« An introduction on page 3

« A summary of the table of
contents on page 4

« Following this, there are
example pages from the study

* Please use the form on the last
page to easily order your copy
or a free reading sample!
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Plastics are safe, reliable, light,
and cheap: these characteris-
tics lead to a growing use in
the construction industry. Fur-
thermore, plastics are increas-
ingly the first choice regard-
ing the thermal insulation of
buildings. Ceresana analyzed
the market for plastics that
are used in the construction
industry. The different types
of plastics are examined indi-
vidually, especially PVC, HDPE,
PUR, EPS, PP, PS, LDPE, LLDPE,
PC, ABS, and PA. Demand for
plastics for different products,
such as pipes, insulation ma-
terials, and windows, is also
analyzed, as well as the devel-
opment in the segments new
construction and renovation
plus residential construction
and non-residential construc-
tion. Ceresana expects global
demand for plastics in the con-
struction industry to increase
to a 73 million tonnes in 2023.

Construction Industry with
Different Dynamics in Dif-
ferent Countries

Demand for more energy effi-
cientbuildingsincreasesworld-
wide. In the developed indus-
trial nations in Europe, North
America, and Asia, the focus is
mainly on the energy efficient
renovation of existing building
structures; the new construc-
tion of buildings accounts for
a comparatively slow dynam-
ics. The situation is rather dif-
ferent in the emerging nations
where tendencies are towards
high activity in new construc-
tions. A growing population in
combinationwith a progressive
urbanization leads to further
increases in demand for new
apartments. Besides Asia and
the Middle East, Africa will also
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be a hot spot for urbanization
in the near future. Additionally,
the average size of households
is decreasing which causes an
increase in average per capita
living space. At present, the
construction industry in some
emerging countries like Brazil
or India is affected negatively
by corruption scandals, disso-
lution of the government, lack
of regulations, or insecure in-
vestment conditions. However,
an enormous future potential
for example for plastic win-
dows exists also in these coun-
tries since their market shares
have been small until now and
the advantages are becoming
more and more evident.

Great Influence of State Sub-
sidy Programs on the Market
for Insulation Materials

Not only industrial countries
but also emerging markets
declared the reduction of
greenhouse gas as political
aim. Energy saving is a main
starting point hereby. Since
a major part of total energy
consumption is registered by
heating and cooling of living
areas and commercial build-
ings, it becomes more and
more important to install suit-
able systems to increase ener-
gy efficiency. The International
Energy Agency assumes that
to fulfill all aims of the climate
conference of Paris until 2030,
investments in the segments
energy efficiency and climate-
friendly technologies amount-
ing to USD 13.5 trillion have to
be made. Increasing numbers
of support programs and legal
regulations are passed which
target the increase of energy
efficiency of buildings. These
programs have a high impact

on the dynamics of the respec-
tive insulation material mar-
kets. However, extent and con-
sequences of the implemen-
tation of these programs can
be very different from coun-
try to country. Thus, this study
examines these aspects sepa-
rately in each country profile.

Residential Construction as a
Driver of Growth

Besides the segments new
construction and renovation,
this study also analyzes de-
mand for plastics in regard to
residential construction and
non-residential construction.
At a global level, residential
construction is currently an
important driving force for the
demand for plastics. The on-
going trend of urbanization
in large parts of the world is a
decisive factor in this. Creating
affordable living space in the
cities is one of the most ur-
gent aspects of many national
development plans. However,
the distribution among the
construction segments in the
regions and countries can vary
considerably. Therefore, this
distribution is given separately
in each country profile.

PUR and EPS Profit from the
Rising Demand for Insula-
tion Materials

Especially PUR and EPS as well
as PC account for high growth
rates in the construction in-
dustry. Growth rates of the two
first-mentioned plastics are
caused by the dynamic devel-
opment in insulation materials.
PC is mainly used for transpar-
ent sheets in the construction
industry which become more
and more popular for designs
with a high light incidence.
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Global demand for plastics in the building industry

from 2007 bis 2023 - split by regions
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(
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Example from chapter 1

Market analyses of demand
for and revenues of plastics
in the construction industry

2017p
1 Western Europe M Eastern Europe M North America M South America 1 Asia-Pacific B Middle East and Africa

2019p  2021p  2023p

J

2.3 North America
2.3.1 Canada

2.3.2 Mexico
2.3.3 USA

2.4 South America
2.4.1 Brazil

2.4.2 Other South
America

2.5 Asia-Pacific
2.5.1 China

2.5.2 India
2.5.3 Japan
2.5.4 South Korea

2.5.5 Other Asia-
Pacific

3 Types of Plastics

3.1 World
3.1.1PVC
3.1.2 HDPE
3.1.3 PUR
3.14 EPS
3.15PP
3.16PS
3.1.7 LDPE
3.1.8 LLDPE
3.19PC

3.1.10 ABS

3111 PA

3.1.12 Other Plastics
3.2 Western Europe ...
3.3 Eastern Europe ...
3.4 North America ...
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4.1 Pipes
4.1.1 World
4.1.2 Western Europe
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4.1.6 Asia-Pacific
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Austria (2)
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Italy (1)

Spain (2)
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The Netherlands (1)

5.2 Eastern Europe
Croatia (1)
Hungary (1)
Poland (3)

Russia (5)
Serbia (1)
Turkey (1)

5.3 North America
Canada (1)
Mexico (3)

USA (6)

5.4 South America
Brazil (1)
Venezuela (1)

5.5 Asia-Pacific
China (11)

India (7)
Indonesia (1)
Japan (11)
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South Korea (11)
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5.6 Middle East
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Saudi Arabia (3)
United Arab
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Egypt (1)

Nigeria (1)
South Africa (2)
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1.2.2 Revenues

Global revenues generated with plastics in the construction industry rose from USD X
billion* (EUR X billion) in 2007 to over USD X billion (EUR X billion) in 2015. This
development translates into an average increase of X% per year (X% p.a. for values in
EUR). In 2015, Asia-Pacific generated more than half of the total global revenues,
followed by North America (X%) and Western Europe (X%). Eastern Europe ranked
fourth at a considerable distance, generating revenues of USD X billion (EUR X billion),
followed by the Middle East and Africa with USD X billion (EUR X billion). Market value
in South America was considerably lower, amounting to USD X billion (EUR X billion).
We forecast global revenues to increase by X% p.a between 2015 and 2023 (X% p.a.
for EUR values) to approx. USD X billion (EUR X billion).

We forecast the most dynamic development of revenues in the next eight years to
occur in Asia-Pacific. At an AAGR of X% p.a. (X% for EUR values), market value in this
region will rise to approx. USD X billion (EUR X billion). World market share will increase
to roughly X% accordingly. North America is expected to continue to register the
second highest revenues in 2023. Recording revenues of about USD X billion (EUR X
billion), this region will reach a market share of X%, followed by Western Europe that

will generate USD X billion (EURMnn\ and hold X% of share:
Chapter 1: Extensive market
data from 2007 to 2023:

» Western Europe « Asia-Pacific
 Eastern Europe « Middle East
* North America & Africa

» South America

billion US$

2007 2009 2011

2013 2015

2017p 20190  2021p
| North America

W Middle East and Africa

2023p

Western Europe
m South America

m Eastern Europe
¥ Asia-Pacific

Graph: Global revenues from 2007 to 2023 in billion USD - split by regions

Chapter 2: Specific analyses and

forecasts for 16 countries:

» Revenues (in US dollars & euros)

» Total demand (in tonnes)

« Demand split by types of plastics
(in tonnes)

» Demand split by products

» Demand split by new construction,
renovation, residential construc-
tion & non-residential construction

1,000 tonnes

2007

Graph: Demand for pla:

2.3.3.2 Demand Split b

Demand for plastics in the segment pipes amounted to X million tonnes in 2015,
accounting for the major share of consumption in the USA. With the exception of the
group of other products, which is likely to see demand fall, we forecast an increase of

market volume for all applications until 2023.

in 1.000 2015 -
(T 2007 2009 2011 2013 2015 2017p 2019p 2021p 2023p 2023
Pipes X X X X X X X X X X% p.a.
Insulation

Material X X X X X X X X X X% p.a.
Windows X X X X X X X X X X% p.a.
Other X X X X X X X X X X% p.a.
Total X X X X X X X X X X% p.a.

Table: Demand for plastics in the construction industry in the USA from 2007 to 2023
— split by products

The sewage infrastructure of the USA is outdated at many places. There are estimates
that almost USD 1 billion have to be invested in the old crumbling pipeline systems of

the whole water management to grant full functionality for the upcoming two decades.
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233 USA - Demand

2.3.3.1 Demand and Revenues

About X million tonnes of plastics were utilized in the construction industry in the USA
in 2015. The USA are the second largest consumer of plastics in the construction
industry worldwide, surpassed only by China. We forecast overall demand in the USA
to rise to approx. X million tonnes in 2023. Compared to 2015, this constitutes an
average increase of X% per year. Since the financial crisis, the development of the wage
level in the USA was only low and the restricted issuance of mortgage loans as well as
the rising prices for houses lead to the fact that especially younger citizens did not have
a chance to acquire a homestead. In the meantime, there is a high potential for catching
up in the construction of new residential units since many potential builders of houses
had to postpone their plans due to the crisis. This means that the recovery of the
economic situation also has positive effects on the construction industry. Compared to
the previous year, investments in constructions have increased by X% in the first half
of 2015. Especially the number public construction of residential units grew rapidly by
X%. Also, the number of building permits and completed constructions increased in
this period on the double-digit level. The number of completed residential units in the
USA increased again significantly since 2012. Approx. X new residential units were
completed in 2011. Until 2015, this value increased to approx. X. We expect another
increase in 2016 to over X new residential units. Non-residential construction however
profits currently from new office and hotel buildings. However, we expect a weaker
growth dynamics in commercial constructions due to a foreseeable economic
overheating in constructions of office buildings.

Civil engineering developed more weakly than building construction in the USA in 2015
and almost stagnated. We expect for 2016 and the following years that this segment
will profit from the rising investments in the sector transport infrastructure. The

segments water supply and sewage disposal will presumably also be treated

predominantly in the upcoming years.

Environmental aspects play an important role during increasingly frequent occurring
heavy rainfalls when sewage systems overflow and polluted water enters natural
waters. Sewage systems made of cement or masonry will continue to be replaced by
plastic pipes in the upcoming years.

Over X million km potable water pipelines provide clean water to households and
commercial buildings. Currently, the quality of the potable water is still high. However,
the aging of the piping system proceeds rapidly. The pipelines are frequently older
than 100 years. Not only the quality of the water plays a role but also the efficiency of
the piping system. New modern pipelines made of plastic can minimize the loss of
water and present a sustainable solution. The durability of the pipes and their low
vulnerability to rust and other damages make the market shares of plastic pipes

increase further.
2.3.3.3 Demand Split by Construction Segments

in 1.000 2015 -
TS 2007 2009 2011 2013 2015 2017p 2019p 2021p 2023p 2023

New Construction X X X X X X X X X X% p.a.

Renovation X X X X X X X X X X% p.a.
Total X X X X X X X X X X% p.a.
Residential

X X X X X X X X X X% p.a.

Construction

Non-

Residential X X X X X X X X X X% p.a.
Total X X X X X X X X X X% p.a.

Table: Demand for plastics in the construction industry in the USA from 2007 to 2023

— split by construction segments

With an amount of X million units in 2015, the construction segment new construction
consumed more plastics than the segment renovation. Until 2023, we expect the

segment new construction to increase its demand to X million tonnes while the

segment renovation will presumably consume X million tonnes. In the USA, non-...
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3 Types of Plastics

3.1 World

In 2015, X million plastics were used in the construction industry. By far, the most im-

portant plastic type is PVC; in 2015, about X million tonnes of this product were pro-

cessed. The second highest market vol (chapter 3_ Demand Spht
by types of plastics:
« PVC » LDPE

m - HDPE  « LLDPE
« PUR  «PC
. - EPS - ABS

PP .
PS

PA
Other Plastics

Il

2007 2009 2011 2013 2015

Graph: Global demand for plastics in the construction industry from 2007 to 2023 —

split by plastic types

in million tonnes 2007 2009 2011 2013 2015 2017p 2019p 2021p 2023p 22";253'
PVC X X X X X X X X X X%pa
HDPE X X X X X X X X X X% p.a.
PUR X X X X X X X X X Xwpa
EPS X X X X X X X X X Xwpa
PP X X X X X X X X X Xwpa
PS X X X X X X X X X X% p.a.
LDPE X X X X X X X X X X%pa
LLDPE X X X X X X X X X X% p.a.
PC X X X X X X X X X X%pa
ABS X X X X X X X X X X% p.a.
PA X X X X X X X X X Xwpa
Other X X X X X X X X X X%pa
Total X X X X X X X X X X% p.a.

Table: Demand for plastics from 2007 to 2023 — split by applications

3.6.9 Asia-Pacific - Polycarbonate

In 2015, Asia-Pacific processed about X tonnes of PC in the construction industry,
constituting an average increase of X% p.a. when compared to 2007. In this region,
China processed the highest amount of PC in the construction industry, namely X
tonnes. Japan followed at a large distance with X tonnes. We expect the highest relative
increase for China. Consumption in this country will rise by X% p.a. until 2023.

Over the next eight years, total regional demand for PC in the construction industry

will increase by an average of X% p.a. to approx. X tonnes.

it::"(::o 2007 2009 2011 2013 2015 2017p 2019p 2021p 2023p 2::.253-
China X X X X X X X X X X% p.a.
India X X X X X X X X X X% pa.
Japan X X X X X X X X X X% p.a.
South Korea X X X X X X X X X X% pa.
Other X X X X X X X X X X% p.a.
Total X X X X X X X X X X% p.a.

Table: Demand for PC in the construction industry in Asia-Pacific from 2007 to 2023 -

split by major countries

4.2. Insulation Materials

4.2.1 World

The challenge for the industry is to develop very efficient insulation products using the
fewest material to improve thermal insulation of buildings. Insulation materials made
of mineral wool meet their limit due to the continuing reduction of their thermal
conductivity. In the past years, alternatives to the "conventional insulation materials”
made from EPS and XPS, PUR and PIR, glass wool as well as rock wool have emerged.
For the production of vacuum isolation panels (VIP), a pressure-resistant core with
open pores (oftentimes fumed silica, but also mineral wool or plastic foams) is
surrounded by high-density film (e.g. aluminum composite film or metalized polymer
film). A vacuum is generated and thus, the heat conductor is removed. VIP are very thin
insulation materials and reach a thermal conductivity of less than 0,004 W-m-1-K-1. A
very efficient insulation results by its use. Especially when there are little space and very
ambitious goals (ultra-low-energy houses), its use is particularly suitable. However,
building insulation has to be planned properly in advance since the size of the panels
cannot be changed anymore on-site. The panels have to be customized for the space

that needs insulation from the beginning which causes high prices.

(Chapter 4: Demand for
plastics split by products:
* Pipes

« Insulation Materials

« Windows
 Other Products

20!

1,000 tonnes

2007 2009 2011 2013
® North America
m Middle East and Africa

Western Europe
m South America

 Eastern Europe
¥ Asia-Pacific

Graph: Global demand for plastics in the segment insulation material from 2007 to

2023 — split by regions

Order online now! 6

Major consumer of plastics is Asia-Pacific that processed X million tonnes in 2015,
followed by Western Europe and North America. Asia-Pacific will continue to account
for more than X% of the world's demand, registering a market volume of approx. X
million tonnes in 2023. We expect West European producers to continue to exceed
demand in North America. Asia-Pacific will register the strongest growth between 2015

and 2023, followed by South America.

4.2.2 Western Europe

Approx. X million tonnes of plastics were utilized for the production of insulation
material in Western Europe in 2015. In 2015, main user in this industry was Germany.
At a great distance, this was followed by Italy, the United Kingdom France, and Spain.
Due to a strong growth rate of X% p.a., the United Kingdom will become the second
largest consumer in this region in 2023. We expect total West European demand to

amount to X million tonnes in 2023.

1::":20 2007 2009 2011 2013 2015 2017p 2019p 2021p 2023p 2::253-
Germany X X X X X X X X X X% p.a.
France X X X X X X X X X X% pa.
United Kingdom X X X X X X X X X X% p.a.
Italy X X X X X X X X X X% pa.
Spain X X X X X X X X X | X% p.a.
Other X X X X X X X X X X% pa.
Total X X X X X X X X X X% p.a.

Table: Demand for plastics in insulation material in Western Europe from 2007 to 2023

— split by major countries
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